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Abstract 


PURPOSE:To simplify steps of forming a pair of positive and negative electrodes of the same side in a method for manufacturing a light emitting 
diode of GaN compound semiconductor, to eliminate an irregularity in a light emission at a position of a blue light emission region of the diode and 
to improve its light emission intensity. 

CONSTITUTIONiln a light emitting diode 10, an electrode 7 of an i-type layer 5 is formed at a center on the layer 5, and an electrode 8 of a high 
carrier concentration n<+> type layer 3 is so formed as to connect from the layer 5 to the side of the layer 3 on the periphery of the electrode 7. 
Thus, holes for forming conventional electrodes can be eliminated in the diode to simplify the manufacturing steps. The electrodes 7, 8 of the 
diode 10 are so formed that, a distance between the electrodes is substantially equalized to make the currents flowing therebetween to the same 
irrespective of the position of the light emission region. Then, the diode 10 can eliminate an irregularity in the light emission in the blue light 
emission region to improve light emission intensity. 
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(§W] GaN 5fi<^<b^4MS**(^«it^^>r:t-K(^ 
m&\ K 1 0 li i 1 5 ±c^«*SBtC i 
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mimi] nm<^mit^^)i?i.mt^^mi^ (a 

IxGat.xN ; X = 0«r'S'tO X>^*3Si nilt , pS^« 
Gai-xN ; X = 0^^tO t)'^^^il§t^^ti>mit 

JI & X -3^ > ^ LTItTK i JB±IC Itrffi i l&l/Uffi n « 

(OOOIJ 
[0002] 

«±CiIS3tttfl<bT;i/ 5 - A y 7 « & 

^^ES^T, n»«S!C0GaN 9ft©<b^1*^»*)!i^^)fi8 

-Ci^C^GaN ^(^{b'^i*i»*^;!>^^fia^>i«S:fiaJI^5 
ItfcWitSrii^rvSi (1^006 2-1 1 9 1 9 6^ii 
«, «B8Bg6 3-1 8 89 7 7^ii«) . 
(0 0 0 3] 

iif±&SiOa35E:ifraiv -t<^SiOalcJ:o rat>li 

WtLTti, SiOi^jiii'rvA^Vi^L, RIE (Rea 
ctive Ion E tching : ^ ^>^) 

^j: if Srffi V K 5 >r X y ^ > ^51: if aat^iXS S: liT ^7 
titii. ±ERIEKB(Oxvf->;faSli, X:yf-> 
«»)5:ifC<fcU*'fc4;!f^ ai»15^raic»WA 

if coj|gw> * Tco X y f - > ^rr tlx V ^ > ^r>i,^ & 
^^ar-6U;i^'i:<, xyf-v^f^XJtifOxvf-v 
^^^*-> L»bi" i i: X y > ir«;!>«ijg {b 0 x 


(2) ^^¥5-2 184 5 
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L*eii:v^'f>S8$:#^t<0T-«)ofc. X, I^PRcOxv 
> if test -5 ^ ICS® *J ^ Jon b fc^ra ii ffi § 
Ji:^C0i:4^o-Ct>fc. 

(0004] X. «3t3^H'^-K6 0(7)«3t5fi«$:ffil± 

ffiffiH S: Ji: < :^ S < "f^T-ti ^ V ^ c i: ;i'*4ai *=, I ^ 
iir^T'. ±a;0^6^:<i:U^i<63^^:t-K6 OC^ 

10 (0«S6 7i:nil(7)«S6 8i:CO«ffi.m«;i'^^>t^t« 

l5)t3^'<5t-K6O0«li6 7, 6 8t±, itJur£^'^>^ 
&^tr'j-K:7U-A70<^'j-Kgm7 1. 7 2?i: 
i:'lc.-J?vr^>if$naf'^$nTt^^). f it, ±S£'J 
-K7U-A70(^'j-KgW7 1. 72tcr^3t4^H' 
^-K6 0frC#a6$n-6«aKtt, iJlC^«ffi6 7tn« 
6 8 i: CD««raa«?:>'^t ^SacO'>'5cv J: 
U#<«n4ri:lCJi:4. tt-^r, «3t3^>r:t-K6 0 
tt«)^*c*?v^T«5tA7;5'^i:i)Ci:H>5c4. CCO 
20 J:-p>i:«*3^>C^-K6 0(^%3tttttt:*>*t^t:ii, i« 

(0 0 0 5] ±S£COSIlHi«ft-r^A-i?)t:fia 
$nAct>(;D-C*»J. -E-C0§&5i:-r4i:r^l±, GaN 

mi>ZtV$>^. X. mm::. GaN 3fi<^fb^1*^««: 

30 (00061 

(AlxGai-xN ; X=OI:'a'tO ^^»^))a^njii:, ?M 
(AlxGai-xN ; X=0$:'^tiO t>'ibAi> i M t^mT 

iS^b^u i7A«^b^^»«*«^<^«ifi:&i^'^* 
s^^^en«i:t^r^^i;■i:^o•«iS^^^»'^'x->'^ 

a&aii & X y > if L r HiTK i ii±icMe i t/fl^ 

•r-6wi:^«lSSi:-r4. 
(0007] 

sfflic i n<^mmt nMonmt ^^n^im^&x^^x 

50 nM(^mm<r)ti^(^li^^St-tiZtf)>Xtr:L. 
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(0008] 

L, 01(a) tt«»r®@, 01(6) lim«ffl/>^»i£/c¥ 
mmV$>^. a 1(a) t:fcv^T, «3%3^^:*-K10 

Sit: 500A(DA1N c^>'<v7T«2;&'>?&fift$nTv> 

GaN ;:i^^fia^>S*-^ Ui^mSLn- «3a:HJ» I.Smi 

GaN ;5*»^>eg'5ifli5*'^jg^f*it:v^i. -ttT, i ■ 
5 0c|i*S5lcSNST 4 r ;u 5 - ^5 7 

[0 0 0 9] COllii©^i)t5^^^-K 10(^8 

iiXSiCOi^-C, 02, 0 3&Z/@4$:#MLrKB9f 
-5. ±J2«5fc3^>r:t-Kl Oti, ^»^<b^«affifi£ 
f<&( OT, MOVPEi:ffi-r) CJ;^»a«fiafiC<i:y 

Ha t h'Jjptf-^b^'J'^^A (Ga(CH3)3) (JJIT, TM 
GtEl") i: K»J>-?->fU7;Ui-'i?A (A1(CH3)3) 
(JitT, TMAfcSer) (SiH*) i:i/xf-;i/ 

ffilfi (OT, DEZiiSE-T) Vhi^. 9cf^ W««cf#& 

1:yirtcS«-r4. 1!rff-eH2 S:aa2 l/5>-C 
T. H2 5:20 l/5>, NHs&lO l/^. TMA^ 1.8 

^^<yy7M2^m&Lrz. -»t7 7>r-\'i6fiico 

a«$:1150X:C«»L. Ha 1:20 1/:^, NHa 5:10 1 
TMG4 i.7Xl(r-^;i//^. Ha r0.86ppi * 
T«f?Ufe'>7> (SiH4) & 200«l/5><^fJ'^-C304)^ 
ra#«&L. 2.2;*i , =^-frU^mK l.SxlO^VcB 

I. Ha ^20 l/5>. NH3 &10 1/5)^, TMG&1.7 
xi0-*^;i//:^>(^»j^-C20^>ra#«&L, BW 1.5 M«. 
*-^'J^aS iXlO^Vci' (^GaN /»^efiJ^«*-^'J 
i^««nl4iJe«Lfe. •*f7 7>r-\'ISSli 9 

OOrcur. Ha 420 NHa ^10 l/^. TM 

G& 1.7Xl0^^^;i//:^, DE2& 1.5X lO-^^VU/:^ 
(^ffl^ri^WMUr, BiU$ O.U-C^GaN ti^ioA 
i>iMo^B&Ltz. za^^oiZLX. 0 2(a) iZmt 
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J:o':i:^»«ifi?i'4S»^)*v/i. 0 2(b) iZint^o 
iz. 02(a) 0*;i«ig<oOx->'^^:?^UT±v^;g^^5 

(^iLtf. 250aBl¥) $:ffii>fc5'^'>>^HJ:*J iil 
5/i*e<&=^i'»jr*5nii4, S^+'JI'aSn- i| 
3. ^<'y77il2. ^7 7>r^l^Sl(0±®-S5^T-fe 

0 2(c) izmt^y^z. uj^<7)±±m&tmm (^s 

ffi) t:, SW<^(Hll£$:^e)T;L/i-'^AO||«i:«fcUA 

1 1 1 $: 0.3^1 (^i5$t:?^fiSL/c. ^Ur. ^COA 
10 1 ill l(0±t:7^ hU'>*AK 1 2$:^^Lr. 

UV*Kn- JS3&t/i/i5i:tti"5)«fiigiS7&^J5eKi:^ 

tC, m'm^^z^^^-^B^tti. 

[0010] *tl, 03(d) t:.T^-rj:-pH, yithV'J 
Xhl 2$:^Xi7^LTTlOAl/il 1 (?)JI£iig5S:SI 
K*Xy-?->^«-CXv^>^L. 77fSl/C/Xhl2 

04ii, r(?)xS^7t^t:*^it^0x->'>5:±/>^e)^ 

Ac^ffiaSr^l". J^i:. 0 3(e) «t>:^ 
20 (0«Xlf. 150M1 il) S:ffi»'>f-3r^'>ViriCj:UA 

i miiimm^t\^n.^y7^'?m^i^m^)mLx^ 

^tL. »:^-^'J^mSn* S3£0««8$:i^«Lfc. 
:i(OJ:ofrCLT, 01t:^1"MIS (Metal Insulat 
or Semiconductor) «ii(^»b^U'i?A^^Jt9f5^$: 

tta^}. 7l$:^fi&1"i^:«?>i^x v-?^>if;i^j^±rt 

(0011] -tur, ^y£5'>r?j--Ki oi±«*7, a 

30 Ci^*$nfct±^f£>'<>:/$:^L'r, 0 5ti^-rcfc-p 
\Z. 'J"K7U-A20(;)U-Kgm2 1, 22i:»'& 

z<nn. i»5c^«i$7ii-tcoigBtwj^ea$n 

Ac«*-^UVaKn- 13(^««8i:C7)«tiPaffilt;i^ti 

tr^Ui^rincJirS. IP*). ^y6i^H'^-Ki oc^«ffi 
rai:«n^«iift$:%^t^it£0g5fitC|*Jt)»b-f til^f^ C t 
ri»wi:;:f^-e*-2). fit^r. ^^^'^r^t-Kl OHWfe 
i>nt ^►«3t A ^ ^ < f r t t i i: 

ISJfci^-f'^-Kl Oi:*>t^Tti, ffi^^r UA^aa^n- iff 

40 3 \z9tgit^^y ^z7)u 5 ^yi^izxism^Wt^ r«f$ 
8;^'*?&e£$n'C«r>'6. zayfzi^. i;i(^«*7o±aj& 

{0 0 12] 08li, ±l$colUSfi^ic*)i:t^0 3(d) 0 

.xs^Ttm^zm^o ji-^^^±t>^^^rz^m^x$> 
i>m4iztiz{.r-i^o)mmmo)^mm^7jkt. t^. 
w&t)^^&i>^^zr)\,^x\t±j&o)^^tm\:n^^ 
(^L-c-t(oKfl^$:'^i-^). ±3^0mmmxitm2{b) 

50 tCji^rxS-e0 2(a) (^)^iI«iac^'t?x->'NlC?fLT» 
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^tl-S. 0 71*, ±J£(^ll»fi^lC^^ltiia3(e) testis 
[02] |3!IUSW:«-5%3t5^-<:t"K<0»iiXg&^ 
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{031 fSlllft«i:«5«)fe3''>r:t-KC^8ifiXS$:7K 

t rc0 2 < I8»f®0-e$> 

(051 |6]|lte^i:^^>^ye5r^';t-Ki:U-K7b- 
A i: c^»^*Ui Srin L fcg55^«£»F®0Tfe i . 

(061 *^a^nfiR-5^ye5^^?J--KOf6(^llftfl^t::*^ 
\i i> fiitXSOii * t: i> i:J x /t^ t Ac¥ 

®0'C^t^). 

[07] *l5B^li^-2>^)t3^^:t-KOf&<0^*€^t^*> 

(081 tia5CO^)fe3''Y;t-Kt 'J-K^U-AiiCOgJ 
^t«BS:^ L /iSB:$>«iffi0-C* ^ . 

4-<&*^ 'J-^ftKn/l 5-iJl 7. 8-«« 

1 0-^)^y-<:t-K 


(01] 
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Efc^^^^fitfo C'tfVW?5?^f1 Pr<^^^^(^!!Vl SSc^^ 
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